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(54) AIR-FUEL RATIO CONTROL DEVICE OF 
INTERNAL COMBUSTION ENGINE 



(57) 



PURPOSE: To perform proper purge processing of 
evaporated fuel (evaporation gas) while securing 
stability of the air-fuel ratio. 

CONSTITUTION: A CPU 21 alternatively performs 
renewing processing of a learning value in learning of 
the air fuel ratio and purge processing to discharge 
evaporation gas adsorbed to a canister 13 to an intake 
air pipe 2. in this case, at purge processing time, the 
CPU 21 guesses an evaporation gas adsorbing quantity 
in the canister 13 from Hie evaporation gas 
concentration, and sets purge time according to the 
concentration. The CPU 21 drives a purge valve 16 in the 
driving duty ratio set according to an engine operating 
condition in the purge time. 
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(57) [K»] 

ttftj£] CPU2 1 S«8Jt#a«C**tS*SttC!> 
*§£\ /^v^JSP^tC^T; CPU2 1I1 X/\*#;tf 

pu2in a— ^wrtir*viT«Hae*fl=Jc:* i; 
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Q^f* J*Q n|f* njT* 

tS W <2 US 
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ftmW-S - 2 8 3 7 0 



T > BMB/X— ^^^SiB^a Id <fc £ / I- 3?ttffil3|lfl 

• rz » m ff 3 a - v # * m m £ it s n - ^#B»#a<t*« 

H!«fra«r*<-rswi*« i iznm<DftmmM<D&Mitffl 

ft ^ > s i^w^Kfi^ ism u , 

mm^-ismmmmmw^m^ mm&mmmmm&iz 

[0 0 0 1 ] 

mmmM&ftoti&iz. mn* zm&m 

[0 0 0 2]. 

rzJL/^ijx^^-^^Lx\^mmm(Dmm t mzn 

fc, « A«4#HBB 63-129159 ^ffi^>«FPB¥ 3 ' 
- 1 2 1 2 3 2#4iS8*c»SSnTl^*ffi«RjtfW»«« 

•TX Atftf X <0jK»fc J; £ ai^S^R&it * n-5 <fc 3 

[0003] -^t, ±K<B*n<^ims£A-^g 



#s^s £ mm \z^T/^-^mm k & s <t ^ 3 

4o ^tZLX\ W*tf#HJ¥4- 3 5 3 2 5 4^4i?B-e 
[0 0 0 4] 

" [*w*«*»L<fc3<t"r*»H] ±$mm¥ 
4-35325 4n^m<D^mttmm&mx^ xa^ 

< mt-t zM^zmm? =l-^ j ttt>± 

[0 0-0-"5]-^-©*Wtt,--±IBPn1ffi^»abT*:$*lfc: 

iS«J{C^*R*sf (XA^tfX) <DA—>? 

[0 0 0 6] 

Jt^idrr ^^-^ jtsw^SM 3 

*«Jfl»J#aM4<i:, ffiTlB»M«IW^aM4^<fcO« 

3 igif?^ - 5V it f ex* MriE/^— y«i«BFW«»¥a 

A- >?#IKlb^aM 6 <h u^^ir^L 

[0007] 1 *5i^-rsss*3@2 tia«i<!D5KM 
wtsK*sjtwj^aM 4 ftfstts&oatttt** 

5H H«rlHK»fiffiiB!J#aM4JCcfcS^^©»Sffi 
[0 0 0 8] gS 1 *§lfflTS»*« 3 (CfB$KcD^B^ 

tt«pm*nc*aM 5 a, HaiHK«iifli»j^aM4^<fc-5 
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ftfflW- 8- 2 8 3 7 0 



[0 0 0 9] 

[ooio] -3*0, M¥£mm/*—i?mw<Dmftmiz& 
- z^mmmm \tm^mm<omsm tost; xmw znz* 

* & v> ^ ip^ ^3e«S3pK^ wimMjfi& v > s tv\°- yum 

[0 0 12] l»*B3K:ia«©«lj«fc:J:ntt, ©*»«t 

!»fi«iii¥aM 4 ct mm 9 > * m&m > tawm. 

[0 0 13] 

'[ i 4 ] a i aANMHtiDSttJtMfltta^ikiisM 

T. x>^>^^3) lft^^T, x>y>*#la(: 

[0 0 15] ^IE^>^xd7^4^*SSW€:tt*&r^fc«) 

«8***>*7, »4*>y8, *»7 



(DBM WV'J» «»-4^>y8(Cck^T©^±tfb 

n^> 0 ft^^x^*4^#t*&sns*8W4PiBE 
# i o tCcfcoTBf)eEE*icwaEan*, 
[ooi6] um*># 7 <D±ffi& ^mu&n-zsm i 
2 V9>z i 2(c^asnTt^o a 

^A-r^fcfe^T^mBBSScJLl 4^^6tiTV^ 0 /\° 
-i^l 1 1 3 1 2M 

£^Mi§£& 1 5 £ L\ Z.(DtkmmS& l 5 (D&^KttSfifc- 

[0 0 17] /X—itftl 6tC*5V>T, ##1 7J4X^U 

f^^nn^^ n-r;n 9 *a«^* ov* 

6©HEB»fPtt, KCct^/^PX^ 

[0 0 18] ££oT, £<Z)A 0 — S*#l 6f:CPU2 1^ 
6«»«^*«*ftbT*^zi><^ 1 3 t»5C«2 t&a 

«Btt£ a izm o s t^x^ /\°— ^tfx^n^ £ 

45, H2©WttH^*-rj;3^. §rM«Atc^3 A°— >? 
^at4, CPU 2 1^6/1-^*1 6 fctt*&S.JftS/^ 

;^e^0ra- ^-f jt^tTnaissns. 02 a® 

[0 0 19] hJ^5KttH#5©IBS£ 
fetHTSXDy h;u-ir>u-2 2^, it— > ? ^>^12{3 

-fe >it 2 3 X>i;>*#:laOy>J>^D 
y ^ ^tt»^7k©»«Srttmr **iB"fe >U- 2 4 
btlT^ 9 CPU31CH ±IBS-fe>1t^e>C0XP 

m^m) ^bcoyxmEEm-^^A^^n^o 

[0 0 2 0 ] CPU 2 1 ^&tHiff ^CS^^T, 
SPM, ^tKSTHW, X>y>|Hlg»E, Rftfi 
THA, ^cMEP A^^rfftBb, ^h^CD^-^^RA 
M2 6t3— ^cWlwfBitT^o RAM2 6(D-W:(j:li 
iBWrWp^.fe5 ? --^*8Btt«J*-r«n^ 2Ty AM 
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>^lftmf^ £> « ®m/E(a Sr^JEfi^ tLTCPU 
[0 0 2 1 ] ROM25H X>v?>^#tf)8!l 

LTl^o ^IT, CPU2 1H ROM2 5rt(^af 
CPU2 l««fiaK^ir>-9-6^6<^«J!£«-^ 
T, U 7 f U - > L fcS^S^ U - >*6U 

y^tjECLfc*^ CPU2 1H, Mmmmmzmm 

«»FAF©Sqiffl=l. 0£T£) £»*l;iii«<S-B- 
£><> CPU2 ltt7>f- KA^^ilEMFAF 

■^b*iie« f l r Nm&Kvkz ^xmnmmm 

«S»«W*fTto^S. **JfiWITtt, CPU 2 1 

[0 0 2 2] JWT, ±IB<Ock5^««Snfc^«JtfW« 
4«CPU2 1 tr c t^^-X;i/-5 L >chLTC0^Jt^ 

«3*fMW;u— 01 i \-xn—iy^mn)V—^>^yjk 

U ^in609— 01 1£>;U— ?>UCPU2 1 tCcfc^> 
[0 0 2 3] S?H^±fS&^-5 L >tr c i:^)^:#:0$yWift 

2, 10 3), -£-C0«. /t-S^S Ut7^1 04- 
10 8) i^Wfi Uf^yill, 112) 

t«* x>>>> i <7>aettS8«©?s«!SJt-rn«A^«)e 

ft, *<Z)"Tn»S:«EIE-rSfc«><D^S«IEfflFLRN^ 
RAM 2 6<Z)/^^y7^yRAM{-fEtt$n^)o 
[0 0 2 4] Site. 04OA- *J1RM<DWR\Z&\,*X. 

ft£ e A— vWbIKA— i?tJO>?C P RGE 



j^itcD^iftlOSDTA— x^R P R GKtfxAtfiSStt 
FLPRWaSSnS. ddT, /t-y$RPRG 
(%) tt, ®*« : 2^43tt^®A^mfiGAtC^i-^X 

^8ftffiGPRGCD^*^:^-r (RPRG 
= GPRG/GA) o X/WIMFLPRG 

(%) fi, a - y $ 1 % S fc D 0x; W^/x 4> l: t S n 

T, 01 1 cO/N o -^$(Jffll;U-^>(- c i:0/N o -^# 1 6 
/)«©fa-f^ J*Tffi»£ft5. 
[0 0 2 5] mrc, m9<D&mtt7<< — \*rtyi?fflffl)l, 

>-c»i ^ ^ - fa'7 ^ wiiE^ifc f a f ^?n* * n 

01 0 co^«S*$fJffli;i/— ^>TttS**ltP*fHT 
^4l:J:5 «»i«l*«p-W -r ft 3. , ,„ • - 

[0 0 2 6] Ut$ % §JP-f >C^yS^l)t7^- K 

KJEJrFKSf (1) - (6) (^^#^iS^LT*5D. £ 
fte>Sr£TSJJELfc»-g\ — KAy^*frj&*j(|&S 

ftfct-rso (i) ttftfif-ra^^t. (2) «B»*y 

htT&t^t. (3) ftiPMTHW^4 0tT^^ 
d£o (4) r> rniin T<Jd££ £ (fctffU r m in tt 
-f >^x^^4©«/J>*»«Fm) . (5) »*-fe>-y-6 
tfffittttlBT** E ( 6 ) igft?Sr • ffiEWEttffiTfc: 

[0027] ^ ^>t«, yj—^rtyp 

«IMFAF^X + 7^ XttBf«KFB|«^&*L 
(¥^b) ffllL, fCfiS&SLlFAFAVtLT 
ffllO*. Sfc* gSfHTSSLMFAFAV^^^ — KAy 
^ffiIEt£3£FAF<£)S*f§<iI (=1) <h<X>3KO|fi»«*, 
7^-FA7^iiEMFAF(DliAFAF(hlTffl 
V>5 (AFAF= | FAFAV-1 | ) . 

[0 0 2 8] BAT, f>0)lft:WMirt§i:o 

9§T*. ST. CPU2 l^lzgSAf:#Mi4(^);i/ 
-5 L >^SSjSft^<h. CPU2 1«5fefXf7^10 
1 ^TS«SJt^g*ftO*JSUS:ff 5 0 d©^«8tb^S^ 

mmcoyj- HAy^*ft^*fi*fl= (thw 

i^nn c p u 2 i«xf7 y i 6^2 stx i o 3 T*a»i 

^^aStt^SSr^fr-r^o ffl "6; CPU 2 itt, 7f7 
y 1 0 2 T^jSStfc^S (^W*IEfflFLRN(7)Mtr) 
^fT~T*o tUT 7>r— H/ty^liiE«lfcFAFfl!5« 
iAFAF (=| FAFAV-1 | ) ^2%«F^J(C^ 
Lfct^ffi (SSLIFAF AV^S2pfa{C»LT^L 
fc^^J (C^fe^T, 7><- FA7 ^ffijE^^CFAFCD 1 
2®<DX3ry7tf$ZTTZ>ti, ^77^1 0 3^ 
fc^ft^ch, CPU2 lttSli^i^TLfctLT^ 
1 0 4Kittfo 



(5) 



t§^8 - 2 8 3 7 0 



[0 0 2 9] ^©f£, CPU 2 1H ^7-7^1 0 4 T 

rt—zsmm&ifrWL* xf^yi o 5-c/*-s**rpr 

G£«*U X r 7 y 1 0 6 T'X A^SIl F L P R G 
fe'atHE-r"*. ddT, Xf7^ 1 0 4BH5CD/1— v>B# 

-So 

[0 0 3 0] ^fC, CPU 2 1(1 ^T7^1 0 7T7\° 
-^^^CPRGEXEOIS r 1 j MIL, jgK 
Xr7^1 0 8T7\°-y*^>^CPRGEXE(Dl^ 

-y*^>^CPRGEXEH A— i^KfRltfflaTa 

^nr&o, cprgexe= roj T&w-nti* cp 
8 anas*** o s u*fif -r * o 

[0 0 3 1 ] 7r7.yi0 77?CPRGEXE = 

roj ^/foiT£<*:, cpu 2 1^7-7^1 o 9 Kit 

^> rt—zSn'tf 77^XPRG^ r 0 J CUtyhtS 
^<X-7 1 ^7 P 1 1 01r/W$RPRG^0% 

SUf D, xprg= roj -r*ntf/^— y** 

[0 0 3 2] CPU2 1«XT7^1 1 1W 

1 12TS»tfc^i#f^fTt^c EP^, CPU 2 
IB, XT7/1 1 1 t^lirb^S (¥S«IEfiiFLR 
NCDMfr) ^r^frT^o fit, «fgA F AF£*2 %£* 

AF©6B©X + 7^7tS<i:, fiP^ry^l 1 
2#Wc£n£ch, CPU 2 lfJSIfS^Tlti 
LTXT771 0 4tCM-So ^<D^ CPU 2 1 BhujZ!! 
©7x7^104-112 SrliDilL^fi^rs. 

[0 0 3 3] 0 5 0/^yWai^f>^ 

ftt^-T^o [IISK^lAT, CPU 2 1H, 7x7^2 0 
1TV1— i^Slfr 77^XPRG^ r l j 

^IT, XPRG= roj T*nfl CPU 

2 1 B-^<£>£ ^>£:#I7U XPRG = r l j 
t$nSXf772 0 2Kit2K 7x7^2 0 2-2 0 

4TrA->># l 6 tcj:^/t— ^ra^^-T^o 

[0 0 3 4] Bflt>. C PU2 IB, Xf7^2 0 2tf 

©«F©xn#iaiF l p r g 8<Xf7 

SSflFLPRG^i^i;^/\ 0 -vP#^^iS:^T^«, CI© 
<h#, X/WggfF L P R GB+t XX^ 1 3 ©XA' 

P#|HW*2 0-2 0 0 s e cCSXiHrtTKSStlScfc'S^ 
ftotl^. CPU 2 IB, Xf7^2 0 4Ti 



BB/1— vPSM*^— 5>^CPRGEXECt7h 

[0 0 3 5] El 7 CD/1— i^*«J(;U— ^>*Bi 

M"r-5^0 7(r*3liT, "CPU2 lB7f7^3 0 It 

t*l:,Xf7y3 o 2T»ai*iBTHW>8 ot;t& 

^SM«t§o Xf7y3 0 1, 3 0 2^ftl 

36^5^*isuanfc»-&, cpu2iuxf7y30 3 

Kit*, A-yHfr77^XPRG$ r o j idUir^h 

[0 0 3 6] 7x7^3 0 1, 3 0 2^*tC#^ 

*»JgUSnfc«-&, CPU 2 11^X7^3 0 4W-y 
^ff^^^XPRG^ r l j ^iryhLfc«, Xx7^ 
3 0 SJCitfro LT> CPU2 IB, Xx7^3 0 5 
— 3 0 9 TSM A F A F CgCt/N-y^R P R G 

[0 0 3 7] »Ktt, CPU21B7X773 0 5T 
<BMAFAF>5%-C*S^S^Sr*iJgiJL, Xx7^3 
0 6Ttfi^AFAF> 1 0 #T&5*>§a>£TO8irr£>. 
*LT,.AFAF^5%TgnH CPU.2 1HXx7 
7°3 0 7^m&. y$RPRG©fS0. 05%J| 
J&P^-fr^o 5%<AFAF^10%T^1 CPU 2 
1^X7^3 0 8^1^ A-y$RPRGSW 
©filter— ;H*-T*. AFAF>10%T'*nH CP 
U2 1^X7^3 0 9^, A°-y$RPRG^I 
£0. 0 5%M^^it^>o 

[0 0 3 8] *^tC, CPU 2 IB, Xx7^3 1 0T 
x^R P R G**0 3 lZTWL7£2tlZ>±mfoT*&Z>fr 

$ni)4iA 0 -y?V7^D, A°-y#16(7)xiL 

— x>flt= 10 0 %miZ&lfZ>mj</*—: ^^LTli 

[0 0 3 9 ] — 0 8<7)X/N*7R»aS|»;i/— ^Vif 
B, CPU2 Ki7x77 p 4 0 lTA-yt}f77^X 
PRGd* ri j'TfftS^S^SrflBUT*. ^UT, XP 
RG= roj T&nB\ CPU2 1(j:^t^l/-f> 

SJBfTf*- xprg= r i j t^nn cpu 

2 1 ii*x7^4 0 2T7^- KA^^MlE^fScF AF 
©*^Lf FAFAV^87^-FA7i7}|iE«»FA 
F©S*Pffi (= 1) *«JSLfc« (=FAFAV-1) 
£5f<#>, ^-CD^, Xx774 0 3-4 0 7TXA , #i8S 
fiFLPRGSSmo &*3, ««fiAK#3ffl»Hb 

x;W»SiFLPRGl:IDII!l (flJAtf, 5 

[0 0 4 0] IP^> CPU 2 IB, 7x7^4 0 3 "C 
(FAFAV-1) >2%T&£^5**£*iJgyU Xx 
7740 4T (FAFAV-1) <-2%T*S^5^ 



£#US'J-r5o fLT, (FAFAV-1) >2%Tfetl 
«EP^«lt^U->fi9T'*nH CPU 2 ntm& 
(^XA'«SIFL P R Gcfc D t>HIR<0»S«F L P R 

PRG60«Sr3f^«)3e«f1i (*mS«lTtt,. 0. 0 0 2 
5%) (FAFAV-1) <-2%1f 

*ntfHP'&^«8Jt*«U CPU21U 
SflE<&XA#»S« F L P R GJ: D fe*S(7)ffiiFL 
PRGttIl^«L, Xf7^4 0 6T'XA7RiIl 
FLPRG'OfiSrRff^OMSr'IS (***fi^JT«, 0. 0 
0 2 5 %) fcttif Jn£-ti:3o -2%^ (FAFA 

V - 1 ) ^ 2 % "Cfentf , C P U 2 1 tt^fiEOOX A#« 
g§ F L P R G^lig*IStTfe§ <!:«»? Xfy^ 
4 0 7 TX/WSMF L P R G^f ©^Ml;^ 
FT£. 

[0 0 4 10 ^0iv-GP-U'2 l 0 8 CT 

xn#iSiFL P R G**±TR«T»* 0-25%H 

^SJB^T^o ^©;i/-5 L >ttCPU2.1l:ctS4ms e- 
c ^cD0#P B liiJ 0 5i*^T*fTS n^>o 
[0 0 4 2] g|9^^T, CPU2lBJfef^f7^ 

£\ CPU 2 ll^fy^5 0 2'\ii^:7V — 
iiEff»FAF=l. Ochf^o y^ — F^y? 

^ft^/SiZlLfcil^ CPU 2 1^X7^5 0 3 Kit 

nSnWffHH, I (msec) *^Ta«Jt77^X 

f«t^naxoxR= r i j , u — >ffl'JT*n«xo 

XR= TOJ 

[0 0 4-3] CPU2 1 157x7^5 0 4 Kit A, 

7? co^«SJt 7 5 ¥X o x R dS^T y >r — FAy y* 
oxr* roj — r i j xtt r i j — roj \zmti,tz 

yj-}*^y?ffiiEm$kFAF<Dm$:ffimmy>*v 

:/S"B\ »77^xoxr^ r i j xte roj ^ 

LTt^Pt, — FA^/d7tfiiE«»FAF(OlB»fWW 
Sfif 3c fUT/ C PU 2 1 ^97x^^5 0 5-s 
it A/T 7 - F Ay v* ffi jE^f£ F A F (DfflCD ±TBB^ x 

[0 0 4 4] 3fc^"C* |10©»«ltW^>^ 
I^BJ-r^o Cl(DJl/-f>ttCPU2 1l:ck54msec 

PU2 1 1^X7^6 0 1TROM2 5 rtllVy^d: L 
C P U 2 1 «7f7 ^6 0 2 TX>y > 1 ©IKK 



(6) 8- 2 8 3 7 0 



'») 7>r — FA*yi7«liE«»FAFi:. ¥S«IEfI 
F L R N t 5S*«iE«» F c t $ 

fc, CPU2Hj:i<Xf7^6 0 3t, 0 8©^-f 
> Tri^M L fa X A # j@ Jgffi F L P R G £ , • m a <b ;u— ^ 
>~T?mW- LfcA— >?^R PRGi SgHt'&ibitTA— ^ 
ISlE^ScFPRG^gtBT^ (FPRG = FLPRG ■ 
RPRG) o 

[0 0 4 5] -5-<£>fg, CPU 2 ltt, Xfy^6 0 4 7: 
±fE^**«W^P B lTp, S^iBlE^ftFc, A-v**i 
IE^£5(FPRG, «!3a*i*«PraTv^St?ViT«J»«» 
WHBrSSJIC-ra (r = Tp • (Fc-FPRG) +T 
v) o fbt, CPU 2 1MU flff^<©«R»*»^-f 5> 

[0 0 4 6] m 1 1 COA— S^fMfflUU— 

f#0JTT£o ^■©;i/r^3r>ttG^U.2-l-^-«fc^-l 0,0 ms 

e c«©Wfw«Da*^T*ff*ns. igiiic*^ 

T, CPU 2 1^X77^7 0 ITA— VWftyytfY. 
PRG* r l j Tfe^^^^flfflt^o fit, XP 
R G — r l j -e$>n«, ^fyy7 0 2tR|[EPMS 
tx^&tStmz. ^7-7^7 0 3TX>y>[HlgSrNE 

f LT> CPU2nii<Xf7^704 
T0f^©«»K a <hX>v?>|5HgScN E P M 

t L TKA^iG A t § (GA-Ka • 
NE • PM) o 

[0 0 4 7] CPU2 1.tt^f7^7 0 5(:I 

JifEKA^SGA<hS7©;i/— ^>T**6#:A— 
y$RPR GtSS^LT^-^iG PRG £r^{±JT 
-5 (G P RG = GA - RPRG) • CPU 2 1 

■ tt, ^<^^y^7 0 6 7r_bfEA— v'SftfiGP RG<h, 
*gEPAS«gEPM(DiE (£TF, dCDMEE^y 

7^ 

[0 0 4 8] fOl, CPU2 HiXT77"7 0 8T/ 

SufEx^^y 7 0 1 txprg= r 0 J T*n«> 

CPU 2 1 [iXf7?7 0 7Ta r 3.-7 L -<it=9 £Lfc 
ft. Xt7^7 0 8C0^S^HffT^>o : ^ 

[0 0 4 9] ^Cl^-T, ±IEc^^n— Mc<££C P 

U2 1 ©Iff SB 1 3CD^-f A?^- hSrffl^TgJB^-r 

z>o mi 3\z^x. mmt i\zmm&x&* m 
mz&mtty4-\ i rtv2&m*f&±L?z>*<<f$>t/. . 
mmt 2ti7Kru^fr (thw>8 ox:) ^a-r^^-r 

5 >^£^U ^fc> KfK t 2~ t 3S^WI t 4 - t 

5 tzm 4 co >\z&z> Qmtt^rfmm a mm 

[0 0 5 0 ] 013 fCOViTl^raSriioTBlWrs. % 



(7) 



ftffl¥-8 - 2 8 3 7 0 



mnt itzx&mit7 4 — \*rty9&ftifiis&r & 

7 ^ - hVt 7 ^7 ilEIt F A F WI (=1) 

AFWI (=1) -\iR^T-<<^{t:T^ 0 f IT,.' 

i7*tIE«*FAF (^UIFAFAV) ***2pffl[K» 
LX2%&ft\Z&l£LizVSmx* 1 2®<D7>3r*yZfi!fim 

[0051] mm t 3 ^^^coxA^iiSfi 
flprg <wt3m sj»hb=5%) ^*rjs-r« 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s j 10WS word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] While this invention performs fuel injection by the injector, it is related with the 
air-fuel ratio control system of the internal combustion engine makes the inhalation-of-air system of an 
internal combustion engine inhale the evaporation fuel (henceforth evaporated gas) generated in a fuel 
tank, and it was made to burn it. 
[0002] 

[Description of the Prior Art] In this kind of air- fuel ratio control system, update process of the study 
value in air-fuel ratio study and EBAPO purge processing which emits the evaporated gas by which the 
canister was adsorbed to the inhalation-of-air system of an internal combustion engine through a purge 
valve (purge) are performed. Moreover, in the air-fuel ratio control system currently indicated by JP,63- 
129159,A and JP,3-121232,A, for example, the above-mentioned study processing and purge processing 
are performed alternatively, and the incorrect study under the influence of evaporated gas is prevented 
by forbidding renewal of the study value at the time of purge processing. 

[0003] On the other hand, although incorrect study prevention is realized, when study processing is 
preferentially performed in the control unit which performs study processing and purge processing 
alternatively like the above, it is un-arranging [ that purge processing becomes inadequate in the time of 
abundant generating of evaporated gas etc. ]. In this case, a possibility that the evaporated gas in a fuel 
tank (HC gas) may leak and come out into the atmosphere arises. When the evaporated gas 
concentration in a canister (HC gas concentration) is detected and the concentration becomes by JP,4- 
3 5 3254, A there beyond a predetermined value, it is made to make a duty ratio change that the purge 
flow rate of the purge valve of a duty drive formula should be increased. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the air- fuel ratio control system of above- 
mentioned JP,4-353254,A, when evaporated gas concentration changes a lot, a drive duty ratio also 
changes a lot and the amount of purges of evaporated gas is changed rapidly. Consequently, the problem 
of producing disorder of an air-fuel ratio by the evaporated gas introduced into an inhalation-of-air 
system is caused. 

[0005] This invention is made paying attention to the above-mentioned problem, and the place made 
into the purpose is to offer the air- fuel ratio control system of the internal combustion engine which can 
perform purge processing of evaporation fuel (evaporated gas) appropriately, securing the stability of an 
air- fuel ratio. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, invention according to 
claim 1 In the air- fuel ratio control system of the internal combustion engine which performs 
alternatively update process of the study value in air- fuel ratio study, and evaporation fuel purge 
processing which emits the evaporation fuel by which the canister Ml was adsorbed to the inhalation-of- 
air system of an internal combustion engine through a purge valve M2 as shown in drawing 18 A duty 
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ratio operation means M3 to calculate the drive duty ratio according to the engine service condition that 
the aforementioned purge valve M2 should be adjusted to desired opening, An amount-of- adsorption 
guess means M4 to guess the amount of adsorption of the evaporation fuel in the aforementioned 
canister Ml, A purge duration operation means M5 to calculate the purge duration of the evaporation 
fuel by the aforementioned purge valve M2 according to the amount of adsorption of the evaporation 
fuel guessed by the aforementioned amount-of-adsorption guess means M4, It is making into the 
summary to have had the purge- valve driving means M6 which only the purge duration by the 
aforementioned purge duration operation means M5 makes drive the aforementioned purge valve M2 
with the drive duty ratio by the aforementioned duty ratio operation means M3. 
[0007] The aforementioned amount-of-adsorption guess means M4 guesses the amount of adsorption 
from the concentration value of evaporation fuel, and it constitutes the aforementioned purge duration 
operation means M5 from invention according to claim 2 which quotes a claim 1 so that the 
concentration value of the evaporation fuel by the aforementioned amount-of-adsorption guess means 
M4 is large, and purge duration of evaporation fuel may be lengthened. 

[0008] The aforementioned amount-of-adsorption guess means M4 guesses the amount of adsorption of 
evaporation fuel from fuel tank temperature or outside air temperature, and it constitutes the 
aforementioned purge duration operation means M5 from invention according to claim 3 which quotes a 
claim 1 so that the fuel tank temperature or the outside air temperature by the aforementioned amount- 
of-adsorption guess means M4 is high, and purge duration of evaporation fuel may be lengthened. 
[0009] 

[Function] According to composition given in the above-mentioned claim 1, update process of the study 
value in air- fuel ratio study and evaporation fuel purge processing which emits the evaporation fuel by 
which the canister Ml was adsorbed to the inhalation-of-air system of an internal combustion engine 
through a purge valve M2 are performed alternatively. Moreover, the duty ratio operation means M3 
calculates the drive duty ratio according to the engine service condition that a purge valve M2 should be 
adjusted to desired opening. The amount-of-adsorption guess means M4 guesses the amount of 
adsorption of the evaporation fuel in a canister Ml. The purge duration operation means M5 calculates 
the purge duration of the evaporation fuel by the purge valve M2 according to the amount of adsorption 
of the evaporation fuel guessed by the amount-of-adsorption guess means M4 at the time of a start of 
evaporation fuel purge processing. Only the purge duration by the purge duration operation means M5 
makes the aforementioned purge valve M2 drive with the drive duty ratio according [ the purge-valve 
driving means M6 ] to the duty ratio operation means M3. 

[0010] That is, in the time of execution of evaporation fuel purge processing, a purge valve M2 is 
adjusted to desired opening by the drive duty ratio according to the engine service condition, and 
calculates the purge duration of a purge valve M2 according to the amount of adsorption of evaporation 
fuel. In this case, even if the amount of adsorption of the evaporation fuel to a canister Ml changes a lot, 
disorder of an air-fuel ratio is not caused by being coped with in purge duration. Moreover, air discharge 
of evaporation fuel is prevented and suitable purge processing is realized. 

[001 1] According to composition according to claim 2, the amount-of-adsorption guess means M4 
guesses the amount of adsorption from the concentration value of evaporation fuel, and the purge 
duration operation means M5 lengthens purge duration of evaporation fuel, so that the concentration 
value of the evaporation fuel by the amount-of-adsorption guess means M4 is large. In this case, air 
discharge of evaporation fuel is prevented by lengthening purge duration, so that there is so much 
amount of adsorption of evaporation fuel that the concentration value of evaporation fuel is large. 
[0012] According to composition according to claim 3, the amount-of-adsorption guess means M4 
guesses the amount of adsorption of evaporation fuel from fuel tank temperature or outside air 
temperature, and the purge duration operation means M5 lengthens purge duration of evaporation fuel, 
so that the fuel tank temperature or the outside air temperature by the amount-of-adsorption guess means 
M4 is high. 
[0013] 

[Example] Hereafter, one example which materialized the air- fuel ratio control system of this invention 
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is explained according to a drawing. 

[0014] Drawin g 1 is drawing showing the outline composition of the air- fuel ratio control system of an 
internal combustion engine. In the multi-cylinder internal combustion engine 1 for vehicles of drawing 1 
(henceforth an engine), the inlet pipe 2 and the exhaust pipe 3 are connected to engine la. The 
electromagnetic injector 4 is formed in the toe of an inlet pipe 2, and the throttle valve 5 is formed in the 
upstream. The oxygen sensor 6 which outputs the voltage signal according to the oxygen density in 
exhaust gas is formed in the exhaust pipe 3. 

[0015] The fuel-supply system for supplying fuel equips the aforementioned injector 4 with the fuel tank 
7, the fuel pump 8, the fuel filter 9, and the pressure regulating valve 10. The fuel in a fuel tank 7 
(gasoline) is sucked up by the fuel pump 8, and is fed through a fuel filter 9 to each injector 4. 
Moreover, the fuel supplied to each injector 4 is adjusted to a predetermined pressure by the pressure 
regulating valve 10. 

[0016] The purge pipe 1 1 prolonged from the upper part of a fuel tank 7 is opened for free passage by 
the surge tank 12 of an inlet pipe 2. The canister 13 which contained the activated carbon as adsorption 
material which adsorbs the evaporated gas which occurs in a fuel tank 7 in the middle of the purge pipe 
1 1 is arranged, air opening for introducing the open air into a canister 13 — the hole 14 is formed The 
purge pipe 1 1 makes a surge tank 12 side the discharge path 15 rather than a canister 13, and the 
electromagnetic purge valve 16 is formed in the middle of this discharge path 15. 
[0017] In a purge valve 16, although the valve element 17 is energized in the direction which always 
closes the sheet section 1 8 with a spring (illustration abbreviation), it moves in the direction which 
opens the sheet section 18 by exciting a coil 19. That is, a purge valve 16 closes the discharge path 15 by 
demagnetization of a coil 19, and opens the discharge path 15 by excitation of a coil 19. Based on the 
PDM by CPU21 mentioned later, duty ratio control of the switching action of this purge valve 16 is 
carried out. 

[0018] therefore — if a control signal is supplied to this purge valve 16 from CPU21 and a canister 13 
and an inlet pipe 2 are opened for free passage ~ air opening ~ new mind is introduced into a canister 1 3 
through a hole 14, and this new mind ventilates the inside of a canister 13 While evaporated gas is sent 
into the combustion chamber of an engine 1 from an inlet pipe 2 and a canister purge is performed at this 
time, recovery of the adsorption function of a canister 13 is obtained. In addition, as shown in the 
property view of drawing 2 , the purge air content accompanying the new air conduction close is 
adjusted according to the duty ratio of the pulse signal supplied to a purge valve 16 from CPU21. 
Drawing 2 shows the property in the case where inlet-pipe negative pressure is fixed. According to this 
property view, it turns out that a purge air content increases almost linearly as the duty ratio of a purge 
valve 16 increases. 

[0019] Moreover, the coolant temperature sensor 24 with which the intake-pressure sensor 23 which 
detects the pressure of the inhalation air to which the throttle sensor 22 which detects the opening of this 
valve 5 passed the throttle valve 5 to the surge tank 12 detects the temperature of cooling water to the 
cylinder block of engine la is formed in the throttle valve 5. The engine speed signal from a rotational 
frequency sensor (illustration abbreviation), the intake-air temperature signal from an intake temperature 
sensor (illustration abbreviation), and the atmospheric pressure signal from an atmospheric pressure 
sensor (illustration abbreviation) other than the throttle opening signal from each above-mentioned 
sensor, an intake-pressure signal, and a cooling water temperature signal are inputted into CPU21. 
[0020] Based on each detecting signal, CPU21 computes an intake pressure PM, the cooling water 
temperature THW, engine-speed NE, an intake-air temperature THA, atmospheric pressure PA, etc., and 
memorizes those data in primary to RAM26. The backup RAM (illustration abbreviation) which carries 
out storage maintenance of the data also at the time of power supply interception is constituted by a part 
of RAM26. In addition, for example, it replaces with an intake-pressure signal from the intake-pressure 
sensor 23, and the inhalation air-content signal from an inhalation air-content sensor can be inputted into 
CPU21, or it can also be inputted into CPU21, being able to use the intake-pressure signal before engine 
starting as an atmospheric pressure signal. 

[0021] Furthermore, ROM25 stores the operation program and the various maps for controlling 
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operation of the whole engine. And CPU21 carries out AFC based on the operation program and map in 
ROM25. That is, CPU21 inputs the voltage signal from the aforementioned oxygen sensor 6, and 
performs the rich RIN judging of a gaseous mixture. And CPU21 changes the feedback correction factor 
FAF in the shape of a stage that fuel oil consumption should be fluctuated (skip), and rich or when 
maintaining RIN, it makes the feedback correction factor FAF (referred to as reference-value =1.0 of the 
feedback correction factor FAF) fluctuate gradually, when reversed to rich shell RIN, and when richly 
reversed from RIN. Moreover, CPU21 makes the feedback correction factor FAF, the study correction 
value FLRN, etc. reflect, calculates fuel oil consumption, and makes the fuel injection by the 
aforementioned injector 4 perform to predetermined injection timing. In addition, a duty ratio operation 
means, an amount-of-adsorption guess means, a purge duration operation means, and purge-valve 
driving means are constituted from this example by CPU21. 

[0022] Hereafter, an operation of the air- fuel ratio control system constituted as mentioned above is 
explained using drawin g 4 - drawing 13 . In addition, in the flow chart used in this example, drawing 4 
shows the air-fuel ratio learning control routine as a base routine by CPU2 1 , and drawin g 5 , drawing 7 , 
and drawin g 8 show the purge time operation routine as a sub routine of drawing 4 , the rate operation 
routine of a purge, and an EBAPO concentration operation routine. Moreover, in drawin g 9 , an air-fuel 
ratio feedback control routine and drawing 10 show a fuel-injection control routine, drawing 1 1 shows a 
purge-valve control routine, and the routine of these drawing 9 - drawing 11 is performed to the 
predetermined interruption timing by CPU2 1 . 

[0023] It sketches about the control action of the whole by each above-mentioned routine first. That is, 
by the routine of drawing 4 , initial study is first carried out after powering on (Step 102,103), and purge 
processing (Steps 104-108) and fixed study (Step 1 1 1,1 12) are performed after that repeatedly 
alternatively. Under the present circumstances, in the period of study, the amount of air-fuel ratio gaps 
for every operational status of an engine 1 is calculated, and the study correction value FLRN for 
correcting the amount of gaps is memorized by the bop rise RAM of RAM26. 

[0024] Moreover, in the period of purge processing of drawing 4 , the purge time operation routine of 
drawin g 5 is performed at the time of a start of purge processing, and purge time (purge duration) is set 
up. Here, purge time is set to the purge counter CPRGEXE. Furthermore, the rate operation routine of a 
purge of drawing 7 and the EBAPO concentration operation routine of drawing 8 are performed, and the 
rate RPRG of a purge and the EBAPO concentration value FLPRG calculate according to the behavior 
of an air- fuel ratio. Here, the rate RPRG of a purge (%) shows the ratio of the purge flow rate GPRG of 
the evaporated gas to the inhalation air content GA in an inlet pipe 2 (RPRG=GPRG/GA). Moreover, 
the EBAPO concentration value FLPRG (%) shows the ratio of the fuel contained in the evaporated gas 
per 1% of rates of a purge, and is equivalent to the evaporated gas amount of adsorption of a canister 13. 
Furthermore, similarly in the period of purge processing, a purge valve 16 drives with a predetermined 
duty ratio by the purge-valve control routine of drawing 1 1 . 

[0025] Moreover, the feedback correction factor FAF calculates by the air- fuel ratio feedback control 
routine of drawin g 9 . In the fuel-injection control routine of drawing 10 , while the basic injection time 
Tp calculates, feedback amendment, air- fuel ratio study amendment, etc. are performed to this basic 
injection time Tp, and the last injection time tau by the injector 4 calculates. 

[0026] In addition, when you have set up the conditions of (1) - (6) mainly shown below as operation 
conditions for the air-fuel ratio feedback in each routine (feedback conditions) and these are all satisfied, 
suppose that feedback conditions were fulfilled. (1) It is not at the starting time. (2) It is not among a 
fuel cut. (3) It is cooling water temperature THW>=40 degree C. (4) tau>tau min it is — things 
(however, taumin the minimum injection time of an injector 4) (5) An oxygen sensor 6 should be an 
active state. (6) It is not in a heavy load and a quantity rotation state. 

[0027] Furthermore, by each routine, the feedback correction factor FAF is annealed and (equalization) 
processed for every skip and every predetermined time, the value is annealed, and it uses as a value 
FAFAV. Moreover, raw [ aforementioned ] is carried out and the absolute value of the difference of a 
value FAFAV and the reference value (=1) of the feedback correction factor FAF is used as deflection 
deltaF AF of the feedback correction factor FAF (deltaFAF=|FAFAV-l|). 
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[0028] Hereafter, the concrete content of processing of each routine is explained in detail sequentially 
from the air- fuel ratio learning control routine of drawing 4 . Now, if the routine of drawing 4 is started 
in connection with powering on to CPU21, CPU21 will distinguish air-fuel ratio study conditions at Step 
101 first. Above-mentioned feedback conditions, water temperature conditions (THW> 80 degrees C), 
etc. are included in this air- fuel ratio study condition. And if study conditions are satisfied, CPU21 will 
perform early air- fuel ratio study at Steps 102 and 103. That is, CPU21 performs air-fuel ratio study 
(renewal of the study correction value FLRN) at Step 102. And in the state (state by which annealed and 
the value FAFAV was stabilized to the reference value) where deflection deltaFAF (=|FAFAV-1|) of the 
feedback correction factor FAF was stabilized within 2%, if 12 skips of the feedback correction factor 
FAF are completed (i.e., if Step 103 is filled), CPU21 will progress to Step 104 noting that initial study 
is completed. 

[0029] Then, CPU21 calculates purge time at Step 104, calculates the rate RPRG of a purge at Step 105, 
and calculates the EBAPO concentration value FLPRG at Step 106. Step 104 is later mentioned about 
these details, although it is here, and Step 105 is equivalent to the rate operation routine of a purge of 
drawing 7 and Step 106 is equivalent to the purge time operation routine of drawin g 5 at the EBAPO 
concentration operation routine of drawing 8 . 

[0030] Next, by Step 107, CPU21 carries out "1" subtraction of the value of the purge counter 
CPRGEXE, and distinguishes whether purge time was completed from the value of the purge counter 
CPRGEXE at continuing Step 108. It is set up at Step 104 (routine of drawing 5 ) as that by which the 
purge counter CPRGEXE is equivalent to purge time at this time, and if it is not CPRGEXE= "0", 
CPU21 will return to Step 105, and will repeat and perform processing of Steps 105-108. 
[0031] Moreover, if CPRGEXE= "0" is materialized at Step 107, CPU21 will reset the rate RPRG of a 
purge to 0% at continuing Step 110 while it progresses to Step 109 and resets the purge execution flag 
XPRG to "0." Here, it distinguishes whether the purge execution flag XPRG performs the EBAPO purge 
by the purge valve 16, and a purge will be performed if it is XPRG= "0." 

[0032] Then, CPU21 performs fixed study of an air-fuel ratio at Steps 1 1 1 and 1 12. That is, CPU21 
performs air- fuel ratio study (renewal of the study correction value FLRN) at Step 111. And in the state 
where deflection deltaFAF was stabilized within 2%, if six skips of the feedback correction factor FAF 
are completed (i.e., if Step 1 12 is filled), CPU21 will return to Step 104 noting that fixed study is 
completed. Then, CPU21 repeats and performs the above-mentioned steps 104-112. 
[0033] Subsequently, the purge time operation routine of drawin g 5 is explained. In drawing 5 , CPU21 
distinguishes whether the purge execution flag XPRG is "1" at Step 201. And if it is XPRG= "0", 
CPU21 will end this routine as it is, if it is XPRG= "1", it will progress to Step 202, and the purge time 
by the purge valve 16 is set up at Steps 202-204. 

[0034] That is, CPU21 sets up the purge time according to the EBAPO concentration value FLPRG 
using the purge time table reading the EBAPO concentration value FLPRG at that time, and showing it 
in drawing 6 at continuing Step 203 at Step 202. At this time, the EBAPO concentration value FLPRG is 
equivalent to the evaporated gas amount of adsorption of a canister 13, and it is set up so that the value 
is large, and purge time may become long. At this example, purge time is set up within the limits of 20- 
200sec. Moreover, CPU21 sets the above-mentioned purge time to the purge counter CPRGEXE at Step 
204, and ends this routine after that. 

[0035] Subsequently, the rate operation routine of a purge of drawin g 7 is explained. In drawing 7 , 
CPU21 distinguishes whether it is cooling water temperature THW>80 degree C at Step 302 while 
distinguishing whether the above-mentioned feedback conditions are satisfied at Step 301. When 
negative distinction of either of Step 301,302 is carried out, CPU21 progresses to Step 303, resets the 
purge execution flag XPRG to "0", and ends this routine. 

[0036] Moreover, when affirmation distinction of the step 301,302 both is carried out, CPU21 
progresses to Step 305, after setting the purge execution flag XPRG to "1" at Step 304. And CPU21 
calculates the rate RPRG of a purge according to deflection deltaFAF at Steps 305-309. 
[0037] In detail, CPU21 distinguishes whether it is deflection deltaFAF>5% at Step 305, and 
distinguishes whether it is deflection deltaFAF>10% at Step 306. And if it is deltaFAF<=5%, CPU21 
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will progress to Step 307 and will make the value of the rate RPRG of a purge increase by 0.05%. If it is 
5%<deltaFAF<=10%, CPU21 will progress to Step 308 and will hold the rate RPRG of a purge to the 
value at that time. deltaFAF> If it is 10%, CPU21 will progress to Step 309 and will decrease the value 
of the rate RPRG of a purge 0.05%. 

[0038] Finally, CPU21 confirms whether be in the upper limit to which the rate RPRG of a purge is set 
at drawin g 3 at Step 310, and if it is a value exceeding a upper limit, it will hold it by the upper limit. In 
addition, drawin g 3 is a rate map of a full open purge determined by an engine speed NE and the engine 
load (an inhalation air content and throttle opening are sufficient although it is an intake pressure PM in 
this example), and shows the rate of the maximum purge in o'clock duty ratio =100% of the purge valve 
16. 

[0039] On the other hand, in the EBAPO concentration operation routine of drawing 8 , CPU21 
distinguishes whether the purge execution flag XPRG is "1" at Step 401. And if it is XPRG= "0", 
CPU21 will end a routine as it is. Moreover, if it is XPRG= "1", CPU21 will calculate the value 
(=FAFAV-1) which the feedback correction factor FAF annealed at Step 402, and subtracted the 
reference value (=1) of the feedback correction factor FAF from the value FAFAV, and will calculate 
the EBAPO concentration value FLPRG at Steps 403-407 after that. In addition, at the time of 
initialization accompanying powering on, initial value (for example, 5%) is given to the EBAPO 
concentration value FLPRG. 

[0040] That is, CPU21 distinguishes whether it is > (FAFAV- 1) 2% of steps in 403, and distinguishes 
whether it is <(FAFAV-l)-2% at Step 404. And if it is >(FAFAV-1)2% (i.e., if an air-fuel ratio is RIN 
approach), it will judge that CPU21 of the concentration value FLPRG more nearly actual than the 
present EBAPO concentration value FLPRG is thin, and only predetermined updating width of face (this 
example 0.0025%) will decrease the value of the EBAPO concentration value FLPRG at Step 405. 
(FAFAV- 1) If it is <-2% (i.e., if an air-fuel ratio is rich approach), it will judge that CPU21 of the 
concentration value FLPRG more nearly actual than the present EBAPO concentration value FLPRG is 
deep, and only predetermined updating width of face (this example 0.0025%) will make the value of the 
EBAPO concentration value FLPRG increase at Step 406. Moreover, if it is -2%<=(FAFAV-1) <=2%, 
CPU21 will judge that the present EBAPO concentration value FLPRG is almost actually a value, and 
will hold the EBAPO concentration value FLPRG to the value at that time at Step 407. 
[0041] Then, at Step 408, CPU21 confirms whether be less than 0 - 25% whose EBAPO concentration 
values FLPRG are bound values, and ends this routine. Subsequently, the air-fuel ratio feedback control 
routine of drawing 9 is explained. This routine is performed by the timetable lump for every 4msec(s) by 
CPU21. 

[0042] In drawing 9 , CPU21 distinguishes whether above-mentioned feedback conditions are first 
satisfied at Step 501. And when feedback conditions are not satisfied, CPU21 progresses to Step 502 
and is set to feedback correction- factor FAF=1.0. Moreover, when feedback conditions are satisfied, 
CPU21 progresses to Step 503, compares an oxygen sensor output with predetermined judging level, 
and operates the air- fuel ratio flag XOXR with time delays H and I (msec), respectively. For example, if 
the output of an oxygen sensor 6 is a rich side and it is a XOXR= "1" and RIN side, it will consider as 
XOXR= "0." 

[0043] Next, CPU21 progresses to Step 504 and operates the value of the feedback correction factor 
FAF based on this air-fuel ratio flag XOXR. That is, while the specified quantity skip of the value of the 
feedback correction factor FAF is carried out when the air-fuel ratio flag XOXR changes to "0" -> "1" or 
"1" -> "0", and the air-fuel ratio flag XOXR is carrying out "1" or "0" continuation, the integral control 
of the feedback correction factor FAF is performed. And CPU21 progresses to the following step 505, 
carries out the limit check of the value of the feedback correction factor FAF, and ends this routine after 
that. 

[0044] Subsequently, the fuel-injection control routine of drawing 10 is explained. This routine is 
performed by the timetable lump for every 4msec(s) by CPU21. In drawing 10 , CPU21 calculates the 
basic injection time Tp according to the engine speed NE and the intake pressure PM based on the data 
stored as a map in ROM25 at Step 601. Next, CPU21 computes the correction factors (cooling water 



http : // www4 . ip dl j po . go . j p/cgi -b in/tran_web_cgi_ej j e 



12/5/2003 



Page 7 of 9 



temperature, after [ starting ] increase in quantity, intake-air temperature, etc.) about the operational 
status of an engine 1 , the feedback correction factor FAF, and the basic correction factor Fc 
corresponding to the study correction value FLRN at Step 602. Moreover, CPU21 is continuing Step 
603, and it computes the purge correction factor FPRG by multiplying the EBAPO concentration value 
FLPRG calculated by the routine of drawing 8 , and the rate RPRG of a purge calculated by the routine 
of drawing 7 (FPRG=FLPRG-RPRG). 

[0045] Then, CPU21 calculates the last injection time tau based on the basic injection time Tp, the basic 
correction factor Fc, the above-mentioned purge correction factor FPRG, and the above-mentioned 
invalid injection time Tv at Step 604 (tau=Tp and (Fc-FPRG) +Tv). And CPU21 carries out fuel 
injection by the injector 4 based on the last injection time tau to predetermined fuel-injection timing. 
[0046] Subsequently, the purge-valve control routine of drawing 1 1 is explained. This routine is 
performed by the timetable lump for every lOOmsec(s) by CPU21. In drawing 1 1 , CPU21 distinguishes 
whether the purge execution flag XPRG is "1" at Step 701. And if it is XPRG= "1", while reading an 
intake pressure PM at Step 702, an engine speed NE is read at Step 703. And CPU21 carries out the 
multiplication of the continuing coefficient Ka, the engine speed NE, and MAP PM predetermined at 
Step 704, and calculates the inhalation air content GA (GA=Ka-NE-PM). 

[0047] Then, it computes the purge flow rate GPRG by CPU21 progressing to Step 705 and carrying out 
the multiplication of the rate RPRG of a purge for which it asked by the routine of drawing 7 to the 
above-mentioned inhalation air content GA (GPRG=GA-RPRG). Moreover, CPU21 asks for the duty 
ratio for making a purge valve 16 drive using the duty ratio map of drawing 12 based on two parameters 
of the above-mentioned purge flow rate GPRG and the differential pressure (this differential pressure is 
hereafter called gage pressure) of atmospheric pressure PA and an intake pressure PM at continuing Step 
706. In addition, when the value of each parameter takes the mean value of a map value, it asks for a 
duty ratio with interpolation. 

[0048] Then, CPU21 is Step 708 and makes a purge valve 16 drive with the above-mentioned duty ratio. 
On the other hand, if it is XPRG= "0" at the aforementioned step 701, after setting CPU21 to duty ratio 
=0 at Step 707, it will perform processing of Step 708. 

[0049] Subsequently, operation of CPU21 by the above-mentioned flow chart is explained using the 
timing diagram of drawing 13 . In addition, in drawing 13 , as for time tl, air- fuel ratio study the timing 
to which air-fuel ratio feedback conditions are satisfied in the beginning after powering on, and time t2 
show the timing to which water temperature conditions (THW> 80 degrees C) are satisfied, and 
according [ time t2-t3 and time t4-t5 ] to the routine of drawing 4 shows the period carried out. 
[0050] Time is explained later on about drawing 13 . First, if air- fuel ratio feedback conditions are 
satisfied in time tl, the feedback correction factor FAF will begin to change from a reference value (=1). 
Moreover, if water temperature conditions are satisfied in time t2, air-fuel ratio study will be started, and 
it changes that it should be completed by the feedback correction factor FAF to a reference value (=1). 
And in the initial study period of time t2-t3, where the feedback correction factor FAF (the **-less value 
FAFAV) is stabilized within 2% to a reference value, 12 skips are carried out. 
[0051] If time t3 comes, the value of the purge counter CPRGEXE corresponding to the EBAPO 
concentration value FLPRG at that time (time t3 initial value = 5%) will be set. Moreover, a purge valve 
16 is wide opened with a predetermined duty ratio with the set (XPRG= "1 ") of the purge execution flag 
XPRG, and the adsorption fuel of a canister 13 is purged. Then, purge processing is continued until the 
purge counter CPRGEXE is set to "0" (period of time t3-t4). 

[0052] By the time t4 to be set to CPRGEXE=0, air-fuel ratio study is resumed, and where the feedback 
correction factor FAF (annealing the value FAFAV) is stabilized within 2% to a reference value, air- fuel 
ratio study is carried out until six skips are completed (fixed study period of time t4-t5). And in time t5, 
the value of the purge counter CPRGEXE corresponding to the EBAPO concentration value FLPRG at 
that time is set. Henceforth, purge control and fixed study are repeated by turns. 
[0053] As explained in full detail above, according to the air- fuel ratio control system of this example, 
the effect taken below can be acquired. That is, at the time of execution of purge processing, it asked for 
the drive duty ratio of a purge valve 16 according to the engine service condition of an inhalation air 
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content or the rate of a purge, and this duty ratio adjusted the purge valve 16 to desired opening. 
Moreover, on the other hand according to the EBAPO concentration value FLPRG (evaporated gas 
amount of adsorption), the purge time of a purge valve 16 is calculated, and it was made to make purge 
processing continue within the purge time. In comparison with the conventional equipment to which is 
followed, for example, the duty ratio of a purge valve 16 is changed according to change of gas 
concentration, a duty ratio cannot be changed a lot and stabilization of an air- fuel ratio can be realized. 
Moreover, purge time is written for a long time, so that the EBAPO concentration value FLPRG 
becomes large, when there are many yields of evaporated gas, air discharge of evaporated gas is 
prevented, and suitable purge processing can be realized. 

[0054] Furthermore, since purge processing is continued within purge time, purge processing is not 
prolonged more than required and study processing can also be ensured. That is, if time will be taken too 
much before the EBAPO concentration value FLPRG becomes thin at the time of purge processing, 
study will not be performed by continuation of a purge but it will have a bad influence on study. 
However, according to this example, since it is switched by study processing from purge processing 
after the purge passage of time, above-mentioned un-arranging is cancelable. 

[0055] In addition, in this example, purge time was set as the time of a start of purge processing, and the 
duty ratio of a purge valve 16 was calculated the period (100msec) shorter than it within the limits of the 
purge time (within the limits of 20-200sec) (routine of drawing 1 1 ). Consequently, in the period of 
purge processing, a purge valve 16 can always be adjusted to desired opening. 
[0056] In addition, this invention is not limited to the above-mentioned example, and can be 
materialized with the following aspect. 

(1) In the above-mentioned example, although the value of the purge counter CPRGEXE was set up 
according to the EBAPO concentration value FLPRG, you may change this. For example, it has the 
relation indicated to be the evaporated gas yield and fuel tank temperature as the evaporated gas amount 
of adsorption of a canister 13 to drawing 14 , and the yield of evaporated gas increases, so that fuel tank 
temperature becomes large. Therefore, the table shown in drawing 1 5 is created and you may make it set 
up purge time using this table. Moreover, outside air temperature has the predetermined relation 
similarly, and, as for the evaporated gas yield, it is also possible to set up purge time using the table 
shown in drawing 16 . 

[0057] (2) It is also possible to use further the 2-dimensional map shown in drawing 17 as other setting 
methods of purge time. That is, although purge time was set up in single dimension in fuel tank 
temperature or outside air temperature above-mentioned drawing 15 and 16, in drawing 17 , purge time 
is set up according to outside air temperature (good also at fuel tank temperature), and atmospheric 
pressure. In this case, it increases, so that an evaporated gas yield has low atmospheric pressure or 
outside air temperature is high, atmospheric pressure is conversely high, or since outside air temperature 
decreases as a low, the map of drawing 17 is created according to it. 

[0058] (3) Although initial value (for example, 5%) is given to the EBAPO concentration value FLPRG 
in the power up and purge time was calculated in the above-mentioned example using the initial value, it 
is good also as composition in which initial value of the EBAPO concentration value FLPRG is set to 
M 0", and initial value (for example, 30sec) is given to purge time regardless of the EBAPO concentration 
value FLPRG only at the time of the first time of a power up. 

[0059] (4) Although the evaporated gas amount of adsorption of a canister 13 was guessed in the above- 
mentioned example from the EBAPO concentration value FLPRG calculated by the EBAPO 
concentration operation routine of drawin g 8 , a concentration detection sensor is formed in a canister 1 3 
or the discharge path 15, and you may make it guess the evaporated gas amount of adsorption from the 
detection result of this sensor. 
[0060] 

[Effect of the Invention] According to invention according to claim 1, the outstanding effect that purge 
processing of suitable evaporation fuel (evaporated gas) can be performed is demonstrated, securing the 
stability of an air- fuel ratio. 

[0061] According to a claim 2 and invention according to claim 3, the amount of adsorption of 
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evaporation fuel can be guessed easily and certainly, and purge time can be set up appropriately. 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 12/5/2003 



Page 1 of 1 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The air- fuel ratio control system of the internal combustion engine which performs 
alternatively update process of the study value in air- fuel ratio study characterized by providing the 
following, and evaporation fuel purge processing which emits the evaporation fuel by which the canister 
was adsorbed to the inhalation-of-air system of an internal combustion engine through a purge valve A 
duty ratio operation means to calculate the drive duty ratio according to the engine service condition that 
the aforementioned purge valve should be adjusted to desired opening An amount-of- adsorption guess 
means to guess the amount of adsorption of the evaporation fuel in the aforementioned canister A purge 
duration operation means to calculate the purge duration of the evaporation fuel by the aforementioned 
purge valve according to the amount of adsorption of the evaporation fuel guessed by the 
aforementioned amount-of-adsorption guess means Purge-valve driving means which only the purge 
duration by the aforementioned purge duration operation means makes drive the aforementioned purge 
valve with the drive duty ratio by the aforementioned duty ratio operation means 
[Claim 2] The aforementioned amount-of-adsorption guess means is the air- fuel ratio control system of 
the internal combustion engine according to claim 1 which lengthens purge duration of evaporation fuel, 
so that the concentration value of the evaporation fuel guess the amount of adsorption from the 
concentration value of evaporation fuel, and according [ the aforementioned purge duration operation 
means ] to the aforementioned amount-of-adsorption guess means is large. 

[Claim 3] For the aforementioned amount-of-adsorption guess means, fuel tank temperature or outside 
air temperature guess the amount of adsorption of evaporation fuel from fuel tank temperature or outside 
air temperature, and according [ the aforementioned purge duration operation means ] to the 
aforementioned amount-of-adsorption guess means is the air- fuel ratio control system of the internal 
combustion engine according to claim 1 which lengthens purge duration of evaporation fuel, so that it is 
high. 
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[Translation done.] 
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